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Dust storms are natural hazards that cause economic and social damage in the 

Sistan region. Because the investigation of the impacts of dust storms in all 

aspects is difficult, in this study a part of the impacts of dust storms was assessed 

and assessment was limited to extent of damage to roads for the period 2017-

2019. The damages cost of dust storms on roads includes damages to the road 

surface asphalt, signposts, and road maintenance. For estimation of damage cost 

and obtaining the required information, a series of tables were provided and 

completed by Road Maintenance and Transportation organizations of Zabol, 

Zahak, and Hirman. Analyzing dust storms was carried out through recorded 

wind speed and visibility data at Zabol meteorological station. The results showed 

that dust storms impacted the signposts and damaged the road surface for which 

their maintenance and repairmen cost increased. A good agreement was found 

between the monthly and annual frequency of dust storms and accumulated 

sediment. The greatest amount of accumulated sediment on the road was observed 

during the first half of the year, in June and 2018 according to the highest 

frequency of dust storms. The total damage cost of dust storms on road was 

obtained about 32.5 milliard Tomans for the period 2017-2019. 
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BC�� �	 v�-j 2� 	�� a���J�� 
�/ !� ��10  	��� �� I��! YM� �	�D�  DC @D� �
��� 2���T���$� ���. @%���

��!� .�
/	 2A�%���� =��� 2��� 
��R ����
�/ B�� �B�� B3�F�� BG� TW��� 8���:D� I%� =��� ���. 2$9�� � 2� 

���� 8��! @%��� � �% =��:C 2� �"%	 �	��j ��	�� 2�2A%��< YM� B3�F�� 2� �
��� �	�:D� ���)� ��! ��		�� � 

�$%�x��� 8���
��� �� 2� ���D/ 	��	 .8���:D�
�/ 	�>$� � ���A��1 =��� 2��� �� 2��x ���� !� 		�� I����=X� 

KL$�� � =����g� �%��	 B3�F�� �< 2��:�!�� uC�� ��	��j � @%��� B3�F�� ��	�� .�d3 B)%���x �/ 3 -2 

'�� B3�F�� ��� r���� 		�� 2� 	�j 2
%�/
� �� �/��j���	 B��	 .�d3 2
%�/ r���� B3�F�� � J��� ���
�/ \<�
� 

BG� TW��� 8�9�� 2 �� 3 ����� �	 2)%�4� �� \<�
� �"%	 2� BG� TW��� 8�9���/ ���. ������ J%��9� �����%. �	 

�������
�/ �� �	�	 �	 8�$)�! �	 2��$� 	��� e� 2�  j�	 I%�  Lj � ~�9 � @.�>$� 8� �%��	! e� I$)A� 

YM� B3�F�� �� 2� '�:�	 	��	. ��M� �L� �	 \<�
� BG� TW��� YM� B3�F�� ��� 2� ���� 8��! !� I�� 2$9� � �DC 
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B3�F�� !� 15 '�� 2� �$D� !� V
1 '�� J/�� �����%  .  A�1 ����%� ��� B3�F�� �	 �� 2��$� 8���:D� � 	��j�� 

=��� 2��� �	 S% 8�9�� ��:; � 	�� 8��� ���/	.  

                

                
 K;�1 B'�-2J LH2 !8� !�����7 : �2�� ��4M�7 ���"5 �� B'�-2J �,��4M � �2�� ���N �24? �8�� /$�2$�7 � LH2 �7 �


B'�-2J  

  

 '��E1 8�9�� !� �	��� @���2��� B��R � ��:; � 	�� 
�/'�� �< ��� 2��� 2� �/�� 8��� �� ����� 	��� 
�/ -

 B3�F�� r���� �$��L�� �/ 2
%�/ .�/	200 �� 8���� 8��L�� �	 2� ���� 2��� U��/ {�>� �	 2� ����G� \<�
�

�� 
	�� BG� \<�
� �%�� �	 � '�� �/ �	 B3�F�� r���� 2� !��� �
���TW���  �/ �	 r���� 2� !��� ��:; � 	��3 -5 

�� 	��j 		�� � B3�F�� B�F�� 2� 2$)� '�� �/ �	 B3�F�� r���� �$��L�� �/ r���� 2
%�/ 2>3�M� I%� �	 .����3-

5  	��R '��100 .B�� ��� 2$9�� �P� �	 8���� 8��L��  

  

86 O�1B'�-2J P���? �&@Q
 � O4�  :  

!�"2�+�   �� B'�-2J O4�

 �* �5���7 R��&�

 $��5 O�2 �


 ���� P���?

(�"�4��*)  

 �� B'�-2J O4�

 �7 $��5 R��&� �@�2

 �
 �� P���?3-5 

(�"�4��*) ���� O�2  

 R��&� I�2J !�Q��

 O�2 �
 �* �5���7

�? �7 $��5 ���� P��

(!��4? !4����)  

 �@�2 I�2J !�Q��

 P���? �7 $�@ �;5 R��&�

 �
 ��3-5  �� ���� O�2

 O�2 �2)!4���� (!��4?  

 I�2J K*

 �������)

(!��4?  

W
$  8  50  1600  5000  6600  

8&���
  5  100  1000  10000  11000  

$����5  2  35  400  3500  3900  

K* X�6  15  185  3000  18500  21500  
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 I�2J2�? �7 ��������# +�? ����Q  

 =�)���� �?���=�� ����� r�)4� J�� �	 2� �/aj  ��� 2� �49� =�)���� .����r�b ����2���BC�� �
� -

�� ... � 2$��� aj ���� � ��������=�)  
�D��Mj ��D���)� ����P$�� �
��:j� �
��Mj� �/�L���  ��� 2� 
	�DC

�� ���; � �%�
��� �  %�	��� � |�FR � 1 �	�� �`�. �D� B?E � 1�L���M� .���� �	 S% 8�9�� ��:; � 	�� 2� �� 

r�R �>��� !� =��� ���D/ ������ �	 2��$� 	��j�� =��� �� �/ S% !� =���?�� ����� ��� ��������j h�� 

��	�� � �/�� =�.�� @:� I$)A� 8��/ ��� 2� �	 
���)� !� 	���� =�� @%��� 2� 2���
� B�� 2� ���b
� �E 

�%�>� 8��/ �D�����. @%��� � r�h�� 8�� aj��� ��� �	 2��$� 8���:D� 8�� a��� =��� ��� ��:; � 	�� !� 

2LDE 
�/����1 e��� � @���
�/  !� ����8�9���� �/.����   A�2 2��D�
� !� @���
�/ �	��� !� 8�9��
�/  	��

��:; � 2� 
�/�L��� @-� ��� aj �8��� �� B3�F�� ��� ��.�/	  

  

      

      
 K;�3����? � B'�-2J LH2 � �
4�7�? I@��? : � Y5�/Q��J /�
4�7�? ��8Z �8@� $� !�C4?/�
 ���[ � ��,  

 '��E �	2 @���
�/ 8�9�� !� �	������ =�)���� � =���?�� J�� �	 ��:; � 	�� 
�/.B�� ��� �	��� �/  

 O�862��� ��#�2�? � ��Q�+�? D�7 �� ���[ � ��, /�
 !�C4? $� ����� I�2J K* :�
  

I�2J >45  (!��4? !4����) O�2 �2 �� I�2J  

�M��� �	*  05/85  

�
4�7�?/ ���
�  9470  

K* X�6  05/9555  

 

��� /��8+\5 $� ���5 I�2J  

2��� �D�� 8��� 
�/�� 8�9�� r?� V%�$� !� �A% ��� YM��� ��:; � 	�� 
�/ � B9� 
��� ��QA�� 2� V$
� 2� ����

�
��� ����� 8��8�9�� �	 .	�� �� 8� 	��)�� ��� YM� �� =����� !� 
	�%! r�R �D��  �3�� ��X�< � �%�� 
�/

 I%����
� 	��	 '�:���2��� �� B�� U!X2
%�/ 	�j 2� ��� 2�L�� 8�9�� �/ !� q1 �/�� 	��%� �� 
�  A�) �%�D�3 .( 
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 K;�4$� �
 �2�� ����? � ��� LH2 �7  !��� /� �2�� (4�
  : �
�4�� LH2  

  

2��� U��/ BG� 8�$)��� '�< �	 �.��� �$��� �	 2� ����G� o�4�
	��8�$��?� �	 ����	 ���. �/ �
���/ �S/! 
�/

 	��R .����	 ���. !��D�� �24  !� �$��L����G��<�:��� 
�/ 8�$��?� I%� �	 �/2��� U��/ BG�	��
�/ ����	 ���. 

�� �$��� 2D/ !� S/! 8�$��?� r?� 2� 	��R) ����15 �� U���� =��f �	 2� ��� 
���?"� �L���M� .(�$��L��-

�>.��� �	 .		��YM� �� 2��� r�R 2�  2�L�� 	���� 	�E� 2��� 2�L�� 
��� �>��� ��� n��<� �	 � B)�� 	�%! ���

2���2��� � 2$9�� =��f ��� YM� !� �/���
� 2� �/�� B%��/ ��� 
�/2M4� 2� � 2�L�� @��
� Bf�9 �	 �� ��	�� 
�

�>.��� �	 .�
��% '�4$�� �"%	2�L�� �� B�� U!X �	�� 	�%! ��� YM� �� 2��� r�R 2� 2���I���� a��� �/ =X�

2�L�� 2��� r�R �L� 
�"3� Z�:M�� .	��� =��f DR � ���8�$��?� �	 ��� YM� !� ���  A�) S/! 
�/4 � (

  A�) �
���/58�9�� ������9 �� (��� �< ��:; � 	�� 
�/8�9�� ������9 I�� �� �:��
� Z�:M�� '�� KL$�� 
�/ � �/

2��� r�R%�$� .	�	 8��� �/J�� 2� 	�	 8��� V2��� r�R I%����� YM� �	 2$9�% �D�� 
�/ B:)� I�D/ 2� � �/

2���2�L�� � ���  DR 
�/����! �
>% '�� '�� 2D�� �	 ���8�9�� �����R 2� .B�� �	�� ��	�	 �� ��:; � 	�� 
�/

2��� r�R �/	���9 !�%I �?� ��%�� 8�9�� J%��9� �� ��:; � 	�� 
�/	�>f ����
  �%	�4� ����?� !� � 2$9�� 	�j 2�

B�� 2$9�% J/�� �?��. 8�9�� t�.� �����R �� \:M
� ��� ��� �	 2��� r�R I%�$���) ��:; � 	�� 
�/28  �< !��

8�9�� ������9  .��R �� \:M
� (���9�� !�� 8���) ID?� ��� �	 8�  .��R � ('�� 2��� ��:; � 	�� 
�/  .����  
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K;�4!�C4? �5����C :�2�� K* !�Q�� � ���[ � ��, /�
 O�2 �� �2�� K�9 � �4�� LH2 $� �7��1396-1398 W
$ !�"2�+� ��  

  

 

 
 K;�5!�C4? �5����C :�2�� K* !�Q�� � ���[ � ��, /�
 O�2 �� �2�� K�9 � �4�� LH2 $� �7��1396-1398  !�"2�+� ��
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 2�X�� ����� ��r�R 2���2�L�� 
�/ DR � ���'�� �< ���8�$��?� �	 ����� 	��� 
�/  A�) S/! 
�/6 (

  A�) �
���/ �72��� r�R I�� �:��
� \��M� 2� �%	�� z��� (8�9�� ������9 �� (���  DR � ��� 2�L��) �/-

2� .	��	 	�E� ��:; � 	�� 
�/8�9�� ��X�� ������9  �3	 '�� �	 ��:; � 	�� 
�/1397 )22 2�L�� 2��� r�R (!�� -

 DR � ���J�� '�� I%� �	 8�$��?� �	 �/ �	 �/��G� YM� !� ���'�� !� �� 
�/1396  �1398 �� .����  

  

    
K;�6!�C4? �5`�2 �5����C : /�
 ���[ � ��, /�+'�2 �� �8� K�9 �2�� � ��� LH2 $� �8� ����? �2�� P�9 ��#5 �5����C �1396 -

1398  W
$ !�"2�+� ��    

    
 

K;�7!�C4? �5`�2 �5����C : /�+'�2 �� �8� K�9 �2�� � ��� LH2 $� �8� ����? �2�� P�9 ��#5 �5����C � ���[ � ��, /�
1396 -

1398  8&���
 !�"2�+� �� 

  

 � 2�L�� B?EI���� ����)�� 
���� �� ��QC ���� YM� !� 2���  DR�� U!X 8����� � �	�3 �
��� ��X� 2� ����

��  �DG� �� 
	�%! 2
%�/'��E .�%�D�3 2��� � 2��� 2�L�� !� �	��� @������ YM� !� ����8�9�� t�.� �1 �	 �/ -

'�� �< ��:; � 	�� 
�/ 
�/1396 -1398 �� 8��� �� .�/	  
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O�863: I�2JO�2 �� ��� /��8+\5 $� ����� /�
 /�
1396-1398  

O�2  �2�� �&@Q
(!��4? !4����) �7��  (!��4? !4����) �2�� K�9 �&@Q
  

1396  4/14  08/340  

1397  13/27  58/554  

1398  48/24  8/466  

 K* X�6  01/66  46/1361  

 K* X�6  47/1427  

 

��� �7 ����� I�2J K* ����?�� /�
  

 �	'��E 4 J��@��� � ��%	 @��� 
�/8�9�� !� �	��� 
�/��� �� ��:; � 	�� 
�/ �< 8�$)�� �	 �<�:��� 
�/

'�� 
�/1396-1398   .B�� ��� �	���  

  

O�864I�2J :O�2 �� ��� /��8+\5 $� ����� /�
 /�
1396-1398  

D�7�8@� I�2J /�
  O�2 �� ����� I�2J /�
1396 - 

1398 (!��4? !4����)  

8Z��  

��� �587  21500  3/66  

 /� ��� ��#�2�? � �
4�7�?  05/9555  2/29  

��� /��8+\5  47/1427  5/4  

 K* X�6  51/32416  100  

  

8�9�� !� �	��� @���  � I%����
���� �� ��:; � 	�� 
�/'�� �< 8�$)�� �	 �<�:��� 
�/ 
�/1396 -1398  �� p3��

5/32  .�%	�� 	����� 8���� 	���L���� ��� 2��� 2� o���� �	��� @��� I%�$��� r���� 
X�� 2
%�/ 2� o���� 2� ����

 BG� \<�
� 	�%! '�< � B3�F��TW��� 8�9���� �/2
%�/ !� �D�� .�����	�E ��� =�)���� � �/�L��� 2� o���� r/ �/-

�� 
��� �?�� 
���?"� 
X�� 2
%�/ ��
/����� 2� ������� @��� 2)%�4� .����'�� �< ��� 	�� 
�/1396-1398 

 
�?3�� �< ��� 	����� @��� � 2>3�M� I%� �	 (23�� 2� ���	)1379 -1383  ���	)5  	��R � 23��5  	���L��

) 8���AD/ � 
��� a��� (8����2009�� 8��� ( @��� 2>3�M� I%� �	 ����� ���	 8	�� �$/���� 	�E� �� 2� �/	

8�9�� !� �	��� ��:; � 	�� 
�/ 	��R6 �	�E 8�� �	�$)�  �3�� J%��9� I%� .B�� 2$9�% J%��9� ����� �<�:��� 
�/

��� '�< J%��9�)�� U��� J%��9� I�
iD/ � (�<�:��� 
�/��� 
���?"� 2
%�/ .����'�� �< �/ 2)%�4� �	 ��j� 
�/

'�� �� 
�/1378 -1383 8�9�� ������9 2A����f �	 B�� 2$9�% J%��9� =����� 
�/'�� I%� �< ��:; � 	) �/249 

 	��R (!��5 8�9�� ������9 ����� 
�?3�� �< �/1396 -1398 )48 �� (!��    .����  
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���"5  /��,  

 ����� 2� \�4G� I%� �	TW��� 8�9����� �� ��:; � 	�� 
�/8�9�� 2� 	�	 8��� V%�$� .�� 2$j�	�1 �<�:��� 
�/ 
�/

��� �� �T�� ��M� ��:; � 	��@��� � �	�� �����T� �<�:��� 
�/�� 	��� �� �%�/2��� r�R I�� o�:��� .��!���%�/ !� 2�

��� YM��DE �/8�9�� ������9 � ��� 2�L�� � 
������ �< ��:; � 	�� 
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